Keywords: current-source PWM rectifier, direct power control, instantaneous active power, instantaneous reactive power, relay control This paper describes a novel direct-power-control startegy of a current-source PWM rectifier, and presents its experimentally examined operation characteristics. As shown in Fig. 1 , the most important feature of this strategy is a direct selection of switching states of the PWM rectifier on the bases of instantaneous control errors of active and reactive power. This paper also describes a theoretical aspect on relationship between the instantaneous power and the switching states, which is essential to compose a switching-state table in the controller. Feasibility of the proposed strategy is verified through experimental tests, using a 2-kW prototype setup as well as computer simulations. Fig. 2 shows a power-source voltage, an input line current, a current PWM waveform, and DC bus current of the prototype. The input line current is sinusoidal and is in phase with the power-source voltage, which leads to a unity total power factor operation. Fig. 3 and Fig. 4 show total input power factor and total efficiency of the prototype, respectively. As can be seen, the maximum total input power factor of 99.86% and the maximum total efficiency of 92.72% have been confirmed in the tests as well as high-speed responses of the power. These results demonstrate feasibility and effectiveness of the proposed strategy. 
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